The aim of this study was to compare a patient cohort after total knee arthroplasty (TKA) in terms of the revision rate and the functional outcome, with and without patella resurfacing. Sixty-six patients (71 TKAs) were implanted with the mobile-bearing knee prosthesis system e.motion UC (Aesculap AG, Tuttlingen, Germany). These patients were divided into 2 groups, 1 of which received primary patella resurfacing (PPR; 51 TKAs) and 1 of which did not (non-PPR; 20 TKAs), with an average follow-up of 65.6 months (±6.9). The cohort was recorded consecutively. The evaluation was performed using the Knee Society Score and selected questions relating to the Knee Injury and Osteoarthritis Outcome Score, as well as with radiographs. Results showed that PPR was no better than non-PPR in terms of functional outcome. Two knees (10%) were revised in the non-PPR group, and 1 knee (1.96%) in the PPR group (not significant). In this cohort, 100% of implants, including the 5 TKAs of patients who did not attend the follow-up examination, had neither explanted nor loosened at the time of follow-up examination. The authors concluded that the revision rate for PPR is slightly lower, and this avoids the need for secondary patella resurfacing. The risk for complications is low, and the functional outcome is comparable. [Orthopedics. 2016; 39(3):S31-S35.]
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Copyright © SLACK inCorporAted n Feature Article recorded TKAs were implanted with PPR and the risk for revision was less than it was found to be for non-PPR (risk ratio [RR]×1.3 [confidence interval (CI) 1.1-1.4]). In contrast, during the observation period of 2002 to 2012, only 6.2% of the recorded TKAs were implanted with PPR and the risk for revision was now higher than it was found to be for non-PPR (RR×1.2 [CI 1.1-1.4]). This may be due to a more "patella-friendly" femur design in the course of further development of implants, rather than an improvement in the quality of implantation in TKA.
Chondrolysis was described as a complication for non-PPR patients. 4 Anterior knee pain occurs with comparable frequency among patients with PPR and non-PPR and calls for a precise analysis 4 before treatment measures can be adopted.
The complications noted with regard to PPR include patella fracture, aseptic loosening of the implant, overstuffing, and lateral facet syndrome arising when the patella implant is too small. 4, 5 After establishing the need among the current authors' group of patients, following careful clinical and radiological analysis including scintigraphy, to implant secondary PPR in up to 10% of cases, the current authors made the decision in early 2007 to conduct PPR procedures more frequently. In terms of the geographic location of the current authors' clinic in a mountain region, which imposes upon patients particular demands with respect to knee replacements, the current authors wanted to be certain that PPR did not further adversely affect function. After their operations, patients wanted to return to their mountain villages, and must be able to get around on rough terrain without walking aids.
In this study, the current authors ask whether PPR in TKA for patients under these special requirements has implications in terms of revision rate and functional outcome.
The hypothesis is that revision rate is reduced, and functional outcome is not inferior.
Materials and Methods
The study was assessed by the Ethics Committee responsible for the current authors' region, part of the Working Community for Swiss Research Ethics Committees (Arbeitsgemeinschaft der Schweizerischen Forschungs-Ethikkommissionen) for clinical trials, and it received a favorable opinion. Retrospectively and consecutively, all patients included were treated in the current authors' clinic in 2007 and 2008 with a TKA and were willing to participate in the study. Of the 71 consecutively recorded patients, 5 were excluded because they did not appear for follow-up. None of these 5 patients had undergone a revision at the time of follow-up. No patient had died. The remaining 66 patients with a total of 71 TKAs appeared for clinical and radiographic examination after 5 to 6 years and were divided into 2 groups: PPR (51 TKAs) and non-PPR (20 TKAs). Five patients were treated bilaterally, 2 of whom each received a TKA with PPR and 1 non-PPR, meaning that no complete number of patients can be depicted in either group. All implants were performed by the senior author (A.O.). The demographic patient data are listed in Table 1 .
Prosthesis and Surgical Method
The e.motion UC prosthesis with rotating inlay (Aesculap AG, Tuttlingen, Germany) was used in all implantations. All operations were performed under computer-assisted navigation (OrthoPilot, Aesculap AG, Tuttlingen, Germany). This navigation recorded the ligament tension as well as the leg axes. The rotation of the femoral components was set at a lateral rotation of at least 3° to maximum 12° in relation to the dorsal femoral condyles, to produce flexion gaps that were as symmetrical as possible and to avoid internal rotation positions of the femoral components that would be unfavorable to patellar motion. With asymmetric patellas, lateral patellar facetectomies (Figure) were performed, regardless of whether PPR was employed. For PPR, the patella was resectioned very sparingly to ensure that sufficient bone would still be available in case of future revisions of the PPR. Without exception, the implants were fixated using cement prepared under vacuum after first performing pulsed lavage.
Clinical and Radiological Examination
For functional evaluation purposes, the Knee Society Score (KSS) 6 was used. The KSS is subdivided into knee score (kKSS, maximum 100 points) and function score (fKSS, maximum 100 points). In addition, individual questions arising from the Knee Injury and Osteoarthritis Outcome Score (KOOS) 7 were recorded. The individual questions focused on pain in general and pain experienced while going up stairs and/or walking on level ground, and also on other difficulties encountered when going up and down stairs, while walking on level ground or when kneeling down. From the KSS, the question of the use of walking aids and the range of motion (ROM) were analyzed in particular.
Radiologically, the mechanical tibiofemoral angle (mTFA) was evaluated from long-leg standing images and signs of loosening were checked.
Statistical Method
Sample parameters were summarized using means and standard deviations for continuous variables, and also using absolute and relative frequencies (percent) for rates.
Two sample t tests were used for comparisons of continuous variables.
Multivariate linear regression models were used for outcome comparisons, which were always adjusted for gender, age, and body mass index. The significance level was set to 5%, 2-sided, for confirmatory tests, and no significance level adjustment was made.
results

Functional Outcome
No significant differences for the groups can be established in the KSS, neither in the subscales nor in the overall score. Even the individual analysis of some of the questions from the KOOS did not yield any significant differences ( Table 2) .
The result in the ROM did not indicate any significant difference (PPR=115.6°±16.0°, non-PPR=117.9°±11.0°, P=.59).
Radiology
The groups do not differ in terms of the result in the mTFA (PPR=0.22±2.42, non-PPR 0.55±3.22, P=.64).
No implant showed any signs of loosening.
Revisions and Complications
All of the implants from the patient group investigated were still in situ at the time of the follow-up.
In the PPR group, there was one restriction in flexion. It was possible to treat this by means of arthroscopic arthrolysis and prior mobilization while anesthetized. This equates to a revision rate of 1.96% after an average follow-up of 62.9± 5.7 months.
In the non-PPR group, a total of 2 secondary procedures were required. This equates to a revision rate of 10% after 72.9±3.8 months, P=.1298. One patient from this group required PPR as a secondary procedure due to symptoms that were evidently caused by the patella. Additionally in this group, an infected wound was successfully treated in an operation involving debridement, flushing, and displacement plastic repair.
discussion
As demonstrated in 2 larger metaanalyses 1,2 there are no measurable 
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Copyright © SLACK inCorporAted n Feature Article differences in TKA with or without patellar replacement if only high-level studies are taken into consideration. An interesting question is whether that fact is still valid if patients with enhanced loads on the back surfaces of the patella are investigated. For this reason the authors of this study have chosen a patient population from a mountain region, which will exhibit the same characteristics in clinical and radiological outcome, with a special focus on the revision rate and the functional outcome. The hypothesis was that the revision rate is reduced with PPR and that the functional outcome is not inferior.
The decisive information to emerge from this study is that no implant replacement was required in either of the 2 groups. In all consecutively recorded patients from 2007 and 2008, information was available relating to this and there was no selection bias.
In overall terms, the revision rate was low, and with 1 revision in the PPR group and 2 revisions in the non-PPR group, it was within the range stated in the literature. 1, 2, 8, 9 Although no significant outcomes emerged, the revision rate tended to be reduced with PPR compared with non-PPR. He et al 2 came to the conclusion that, in higher-caliber randomized studies, no difference could be established with respect to the revision rate. The results of the Swedish Knee Arthroplasty Register-2014 Annual Report 3 indicate that, for the period of 2003 to 2012, during which the current authors' implant procedures were also conducted, the revision rate for the non-PPR group is now lower than for the PPR group. The current authors could not do more than speculate about the possible causes of this adjusted revision rate. The reduced number of PPR procedures in the Swedish Knee Arthroplasty Register-2014 Annual Report 3 indicated a selective indication process that might concentrate at-risk patients in the PPR group. Complications such as anterior knee pain may be due to a very wide range of causes in the view of Petersen et al 4 and this applies both to PPR and to non-PPR procedures. In the current authors' view, primary treatment with a patella implant slightly increases the average 80-minute operation time by 3 to 4 minutes. Virtually no implications in terms of the risk for infection are therefore to be anticipated. However, additional malpositioning such as overstuffing could arise, as could additional loosening of the implant. In the current authors' cohort of PPR patients, there was not a single instance of clinical symptoms associated with overstuffing. The current authors ascribe this to the design of the femoropatellar bearing, located at great depth due to the generously proportioned ventral cranial osteotomy for the type of knee prosthesis used here and that can help to compensate for the thicker patella. Instances of loosening and infection were equally rare occurrences. Accordingly, none of the typical complications described for PPR procedures were found.
The results of the KSS show no differences between the 2 groups, both in terms of overall result and in the subscales kKSS and fKSS. The result is comparable to that found by Peng et al. 10 In their meta-analysis, Pilling et al 11 found a significantly higher kKSS for the PPR group, but did not ascribe any decisive importance to this advantage because the mean difference between the 2 groups was not clinically relevant. In the points total for the overall KSS score and for the subscores, the current authors' results were comparable to those of Jenny et al 12 with a comparable knee system.
For the functional outcome, the current authors decided in this study to consider the specific questions of pain and difficulties when climbing stairs and when walking on level ground. The current authors chose to do this to concentrate on the requirement posited in the current authors' hypothesis. The current authors were unable to find any difference between the groups with respect to pain or function.
Patients with PPR kneel with much more difficulty than those without replacement.
The current perception in the literature relating to the differing risk associated with sensitivity to pain in the 2 groups differs. Whereas a few studies report an increased level of pain in the non-PPR group, 8, 13 other studies and meta-analyses find no advantage in terms of pain in the PPR group. 1, 2, 9, 14, 15 In terms of pain, the current authors' result is in line with those of other authors.
During the analysis, the current authors noticed that 15 patients achieved a passive flexion of less than 110°. Twelve of these were in the PPR group, and only 3 were in the non-PPR group. However, the ROM result did not indicate any significant difference. With 115.6° and 117.9° for the PPR group and the non-PPR group respectively, the current authors achieved comparable values to those in the literature. 12, 16, 17 Breugem et al 16 report on advantages with respect to anterior knee pain in patients implanted with a mobilebearing knee prosthesis compared with patients implanted with a fixed-bearing knee prosthesis. Lygre et al 15 describe differing trends with knee prostheses from different manufacturers in terms of pain, symptoms, and patient satisfaction levels. However, this work did not find any differences in outcome between the PPR and the non-PPR groups. These studies indicate that the PPR and non-PPR treatment models should not be considered alone, but that instead the design of the knee system may be what determines any difference in functional outcome.
The principal limitations of this current investigation arise primarily from the nonrandomized, retrospective design. In addition, the aim of incorporating a consecutive patient group led to a different size of patient groups being created. There were also differences in terms of the demographic values for the 2 groups (Table 1) . Future studies should show the short-term outcome, the time required for convalescence, and patient satisfaction. The question of whether different complications in the PPR and non-PPR groups lead to the need for revisions, and whether these can be avoided primarily by a differentiated approach to indication, is one that has yet to be answered in a satisfactory manner.
conclusion
The clinical results of TKA with e.motion UC prosthesis with rotating inlay and its anatomical femoropatellar bearing indicate, at the end of a 5-year follow-up period, an excellent survival rate and good functional results. The complication rate is low. Advantages relating to primary PPR in relation to the revision rate could only be shown in terms of broad trends. The functional outcome is, as was expected, comparable in both groups. The secondary patellar resurfacing procedure is avoided through the use of PPR, without the risk for increasing other complications.
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